Region of Middle Spiš is among the most environmentally burdened areas in Slovakia. It is the result of a long tradition of industry and mining in the region. Rich deposits of copper and iron ores in the Slovak Ore Mountains necessitated the expansion of mining and metallurgical activities in the region of Middle Spiš. Mining activity and the bulk of the industrial activity in the area was closed early 90s of the 20th century. Centuries-long mining and industrial activities had and continues to have negative effects on all components of the environment, which is among the environmentally degraded and heavily burdened. The paper deals with the analysis of the quality and the environmental load of soils and water impacts of mining and industrial activities. The main aim of the articles the analysis of heavy metals of the sample in the soils and water and their comparison with the results during active mining and industrial operation. Our aim is to try to point out on the continue contamination of selected elements of the environment.
INTRODUCTION
The Middle Spiš is the part of historical region of Spiš. From an administrative point of view belongs currently into the Region of Košice into the districts Spišská Nová Ves and Gelnica. According of the Environmental regionalization of Slovak Republic [2010] belongs into the Rudnianský okrsok (circuit) in which is the considerably damaged environment (Fig. 1) . In this area live 87,000 inhabitants in 21 settlements of which are 3 towns. The territory occupies of 364 km 2 . The area of middle Spiš with two main industrial centers Rudňany and Krompachy is contaminated with two processes, mining operations and metallurgical plants (processing the iron ore but in the past decades mainly copper ore and mercury-tetrahedrite) for centuries. In the research territory are also old environmental burdens after mining and after engineering industry in Prakovce, Slovinky and Gelnica. The area of Middle Spiš in Slovakia is rather on the traditional mining area. There have been rich mineral reserves, especially copper, iron and mercury ore. In the past there was performed intensive mining and industrial activities. In the region began the attenuation mining and industrial processing of raw materials after 1989. The unprofitable mining (underground) and small stocks of raw materials resulted to the closure of mine and industrial activities at the Rudňany and Slovinky in years 1992 -1993. Mining and industrial activity had a major negative influence on environment in this area on one side (by emission the pollutants to water, soils, air and also influence on the health of inhabitants) but on the other side stopping these activities had negative influence to the population (loss of employment, emergence of social uncertainty for most families) [7] . More than fifteen years after the ending the exploitation of raw materials, we can still watch the negative effects of exploitation, not only in terms of the environment, but also from the aspect of municipalities in which are the mining directly touches every spheres of life. Impact of mining activities on the landscape and on its elements is a complex problem. Mining of the raw materials it leaves largely irreversible changes in the mining basement and also on the earth surface. On the one site on the earth surface created nearly irreversible changes of relief were created mining anthropogenic forms e. g. cave-ins, accumulative mining forms -the heaps and tailing ponds (sludge beds), whose reclamation is very difficult (sometimes impossible) and in the basement of mining are represented by shafts, galleries, pit and various corridors in undermined territory. On the other site was created contamination of all components of the landscape by heavy metals [1] , [2] , [5] , [11] . In the surroundings of Rudňany are the high levels of heavy metals in water and soils-Hg -mercury, Cu -cooper, Cd -cadmium, Pb -lead, Sb -antimony. According to an estimate only for 60 years of operation of old factory for the heat treatment of ores were released into the atmosphere a several one thousand tons of Hg predominantly in metallic form and from the new factory escaped into the atmosphere and then has undergone into the soils approximately 142 tons of metallic Hg. The surroundings of Krompachy and Slovinky were contaminated with heavy metals: Asarsenic, Cu -cooper and Zn.-zinc. The main sources of of environmental contamination are manufacturing simplex "Iron Ore mines" in Rudňany (roaster of ore, the mill of ore, production plant of mercury, flotation of ore, pond -sludge bed), "Kovohuty" Krompachy and mines in Slovinky and Smolník. The industrial and mine komplex contaminates the air, water and soils to the heavy metals (Hg -mercury, As -arsenic, Pb -lead, Cdcadmium) and the sulfur oxides (metalliferous ores are sulfides).The dispersion of contaminants (emissions) in Rudňany from aspect of the distance the factory is small, given the level of factory chimneys, only a few km. In Krompachy the emissions of SO2 and As spread over a long distance (chimney height is here 200 meters) and damaged forests in the surrounding mountains. Those industrial factories have issued about 35,000 tons of emissions per year into the year 1985 (the area is constantly at risk).
RESEARCH TERRITORY IN REGION OF MIDDLE SPIŠ
The points of the collection of soil and water samples we have placed in a homogeneous area in the basin Slovinský potok (brook), and we used those sites where sampling was carried out at the time of active operation of mining and industrial plants in year 1985. In the basin of Slovinský potok (brook) there are the remnants of mining and industrial activity. In the basin located artificial forms of relief which were created by human activity. This is e.g. cave-ins, accumulative mining forms -the heap and tailing ponds (sludge beds) etc. which remain in the country for decades and their reclamation is timeconsuming and costly. Often contain hazardous waste with a high content of heavy metals [3] , [4] , [10] . 
MATERIALS AND METHODS
In the basin of Slovinský potok (brook) we conducted sampling of soil and water samples on the 10 localities (5 samples of soils, 5 samples of water, Fig. 2 ). The soil sample SSL 1 on the body of sludge beds Slovinky, sample SSL5 on the industrial heap Halňa Krompachy. The samples SSL2, SSL3 and SSL4 we collected from the localities permanent grassland in cadastral territory Slovinky and Krompachy. The water sample of WSL1 was collected at the site from the mine water inflow into the Slovinský potok (brook), the water sample WSL2 originates from the place under reservoir for water treatment plant in Slovinky from the heap which is located on the bank of the brook, the sample WSL3 upper flow Slovinský potok (brook) above reservoir for water treatment, sample WSL4 built-up area (Sídlisko Mier) where flowing the stream in an artificial cobblestone riverbed, and WSL5 sample were taken at the point of confluence the Sloviský potok (brook) with the Hornád river. Samples were taken several times during the summer of 2010 and, 2011. In the soils and water samples are been found to contain heavy metals Cu, As, Cd, Pb, Ni, Cr, Co, Fe. The analysis was performed in an Accredited of test laboratory of the State Geological Institute of Dionýz Štúr in Spišská Nová Ves. In the aqueous samples was used the method AES-ICP: atomic emission spectrometry with inductively coupled plasma and AAS: Atomic Absorption Spectrometry. In the case of soil sampling method was used RFS: röntgen fluorescent spectrometry and AAS: Atomic Absorption Spectrometry. The results for the years 2010 and 2011 we compared with the results of year 1985, when in that area was mining and production. 
RESULTS AND DISCUSSION
In the case of water samples (Table 1) are most exceeded the limit value for WSL1, we also anticipated as these are place inflow of mine water flowing from the mine, whose entrance is about 10 meters above the Slovinský potok (brook). The most significant are the limit values are exceeded in As, in the all three years (1985, 2010, 2011) . Limit values exceeds also the Pb in 2011, and Cu in the all three years. Values of other heavy metals are below the limit values. For sample WSL2 limit value was exceeded only in 1985 in Cu and As. Although on the right bank of the Slovinský potok (brook) is the mining heap, the results of analysis of the sample point to below the limit values. This place has a relatively good isolation and from the body heap is not leaching the contaminants into the water flow.In the case of sample WSL3 we assume the lowest levels of heavy metals, as these are area in the upper basin, in a wooded area, above the former mining sites. These assumptions were confirmed in years 1985 and 2010, when there was not limit value is exceeded. An exception is the year 2011, when we recorded significant exceeded in Cu, Pb and Fe. This phenomenon we ascribe to the beginning of massive timber harvesting the forest just above the sample taken, which was greatly disturbed also the bed of the watercourse with the forestry machinery, thereby into the watercourse received heavy metals. For the samples WSL WSL 4 and 5, we recorded the exceedance in limits level by arsenic in year 1985. In these localities is already pollution of watercourse biological origin, as these are urban area Krompachy. Overall improvement in water quality sampling sites (except WSL1), originates by self-cleaning ability of water. In the case of soil samples (Table 2) were filled results expected in samples SSL1 and SSL5. This is the body of a sludge beds (pond) in the first case and in the second case it is the industrial heap. At both sites were stored sludges from mining and industrial operations, as well as slag. There were extremely exceeded values for all indicators in all years. Both locations are ecologically most risk sites in the region. Samples SSL3, and SSL4 SSL5 were sampled on agricultural land, particularly on pastures. For SSL3 measured values (with one exception) do not exceed the limit values. The site is surrounded by forests, under rock wall in the leeward position. In the case of the site SSL2 limit values were exceeded in Cu and Cr in 1985 and in the case of As in all three years. Place SSL4 located above the town of Krompachy, and is open to the wind flow from industrial operations in Krompachy with frequent dust fallout emission. Therefore, there are exceeded limit values in all studied elements except Cu. Overall the measured values of heavy metals in soils are still extremely high, regardless of the sampling in all years. A slight improvement was seen in the case of As, which may be related to reducing discharges from the main the chimney works Kovohuty Krompachy, which contained most of the contaminants of As. 
CONCLUSION
Transformation of the landscape on the basis the impact of mining and industrial activities is a complex and long-term problem. Its effect lasts even after the cessation of mining and industrial activity. Environment investigated region was significantly burdened by heavy metals, especially mercury, arsenic, copper and iron. Here were the contaminated surface and underground waters, air, vegetation and soils. During of 25 years, we can say that there has been improvement in the quality of the environment, in particular air and water quality. Soil contamination by heavy metals is a long-term problem that requires a longer period of time and a lot of finance. The contamination of landscape spaces are manifested mainly in soils and river sediments, which have good sorption and storage properties.
